Biochemical effects of pure isomers of hexachlorobiphenyl: fatty livers and cell structure.
The effects of a single oral dose (50 mg/kg body wt.) of 3,4,5,3',4',5'-hexachlorobiphenyl (HCB), 2,4,5,2',4',5'-HCB or 2,3,5,2',3',5'-HCB for a period of 72 h have been studied in the male rat. Only 3,4,5,3',4',5'-HCB caused necrosis of thymocytes. 3,4,5,3',4',5'-HCB caused marked pathological changes in the liver with less marked effects being caused by 2,4,5,2',4',5'-HCB and 2,3,5,2',3',5'-HCB. Total lipid content was increased by all the isomers studied, but 3,4,5,3',4',5'-HCB had more pronounced effect on total lipid content. Lipid accumulation was pericentral in the livers obtained from rats treated with 3,4,5,3',4',5'-HCB, but midzonal in the liver obtained from the rats treated with the other two isomers. Analysis of various lipid fractions showed that triacylglycerols were increased seven-fold only by 3,4,5,3',4',5'-HCB, while phospholipids were increased slightly by 2,4,5,2',4',5'-HCB or 2,3,5,2',3',5'-HCB. Only 3,4,5,3',4',5'-HCB increased the level of total and esterified cholesterol. These results show that the fatty livers caused by 3,4,5,3',4',5'-HCB were qualitatively and quantitatively different from those caused by the other two isomers at the same dose. For the first time a hexachlorobiphenyl unchlorinated in the para position, 2,3,5,2',3',5'-HCB has been shown to be a specific inducer of cytochrome P-450. The effects of 2,3,5,2',3',5'-HCB on cell structure and phospholipid content were quantitatively similar to those caused by 2,4,5,2',4',5'-HCB. Thus, chlorination at para (4,4') positions in chlorobiphenyls is not necessarily required for biological activity. It is hypothesized that net stereoelectronic properties of the isomers or resistance to metabolism may be the underlying factor in determining structure-activity relationships.